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Abstract
We describe a case of a 68-year-old man with known ischaemic heart disease, who passed out
after nitroglycerine administration. He had triple-vessel ischaemic heart disease and had
suffered from myocardial infarction about 17 years prior to this incident. An ECG revealed
ST-segment elevation in the anterior leads. The elevations lasted at least 40 minutes and no
longer than 60 minutes. No troponin I level elevation was detected in two subsequent blood
samples. The probable causes of ST-segment elevation in this patient are discussed. In our
opinion ST-segment elevation was caused by a combination of hypervagotonia and transient
myocardial ischaemia. (Folia Cardiol. 2006; 13: 530–533)
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Introduction
Syncope could be a symptom of a potentially
life threatening disease. A standard 12-lead ECG should
be obtained in each patient after syncope [1, 2]. Syn-
cope or near syncope is one of the four major fea-
tures of atypical presentation of acute coronary syn-
drome, the three others being dyspnea, diaphore-
sis and nausea or vomiting [3]. It should be
considered that new ST-elevations in the ECG of
an older patient with a history of diabetes mellitus
or prior infarctions (in clinical circumstances that
indicate a painless acute coronary syndrome) could
strongly suggest cardiac ischaemia, and their pres-
ence for 20 minutes will lead to the suspicion of
myocardial infarction [3, 4].
Case report
A 70-year-old male had syncope in church. His
wife, who accompanied him, revealed that 17 years
ago he had a myocardial infarction and that one
month previously he had coronary catheterisation
and had been qualified for coronary artery by-pass
grafting for triple-vessel disease. The echocardio-
graphic assessment revealed no wall motion abnor-
malities and slightly enlarged left ventricular
dimensions. In the past the patient had experienced
several spells of syncope in church, the circum-
stances and clinical features of which were sugges-
tive of vasovagal origin. His medication consisted of
150 mg aspirin, 4 mg perindopril, 40 mg simvastatin
and 1.25 mg bisoprolol. In the church he had felt faint
and his wife had administered 400 µg nitroglycerine
sublingually. Immediately after nitroglycerine ad-
ministration he had lost consciousness for a short
time. On the arrival of the ambulance he regained
consciousness but had no palpable pulse on the ra-
dial artery and was sweating. Despite profound
weakness he was sitting in the pew, having refused
lie down. He agreed to lie down on the stretcher
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and in the supine position the pulse on the radial
artery was palpable. His blood pressure was
75/50 mm Hg and his heart rate, initially 38–40/min,
immediately increased to 46/min. The patient was
administered normal saline infusion. After arrival
at the hospital a 12-lead ECG reading was obtained,
which revealed ST-segment elevations in the an-
terior leads (Fig. 1). Systolic blood pressure was
below 90 mm Hg, the patient hyperventilated up to
30 respirations per minute, suffered from nausea
and vomited several times. Low molecular heparin,
intravenous fluid infusion and dopamine infusion
were administered.
The patient denied pain. The ST-segment ele-
vations were still present when an ECG was ob-
tained immediately before transfer to the catheter-
isation unit in a tertiary care hospital, approximately
40 minutes after syncope (Fig. 2). A third 12-lead
ECG reading was obtained 20 minutes after the
patient’s arrival at the tertiary care hospital. The
ST-segment elevations previously described had
disappeared but very high T waves were observed
in these leads (Fig. 3). The patient was not admit-
ted to the tertiary care hospital but was referred to
the internal diseases department. According to
guidelines serial blood samples were taken to as-
sess troponin I concentrations, all of which were
within the normal range. Echocardiography re-
vealed no differences in comparison with the study
performed one month earlier. The global and local
left ventricular systolic function was within the
normal range. Unstable angina provoked by vasova-
gal syncope was diagnosed. One month later the
CABG operation and mitral valve replacement were
performed. One arterial (LIMA) and two saphenous
vein by-pass grafts were performed.
Discussion
Structural heart disease is a major risk factor
for sudden death and increases overall mortality rate
in patients with syncope. If moderate to severe card-
iac disease is found, the evaluation of syncope should
be initially directed towards its cardiac cause [1].
Lack of pain does not exclude the presence of acute
myocardial infarction, especially in elderly patients
with a history of diabetes mellitus or prior myocar-
dial infarctions. The symptoms and signs of dysp-
nea, weakness, syncope, sweating, hypotonia, nau-
sea, vomiting and confusion may be features of pain-
less myocardial infarction.
In our case, the clinical presentation initially
suggested painless acute myocardial infarction with
ST-segment elevation. While waiting for the
Figure 1. The first 12-lead ECG recording after arrival at the hospital.
Figure 2. The ECG obtained immediately before transfer to the catheterisation unit.
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ambulance transport to the catheterisation unit of the
tertiary cardiac centre a 12-lead ECG was obtained
which revealed electrocardiographic changes
40 minutes after syncope. In spite of the difficulties
of transportation percutaneous cardiac intervention
in this case could, if indicated, have been performed
in a timely fashion with a balloon inflation goal with-
in 90 minutes of presentation [5]. Further observa-
tion of the patient in the context of his history of
previous spells of syncope, the circumstances of the
present syncope and the laboratory findings enabled
a spell of syncope of vasovagal origin to be diag-
nosed. The last syncope had provoked an episode
of unstable angina.
ST-segment elevations during vasovagal syn-
cope may be the consequence of cardiac ischaemia
caused by vasospasm and thrombosis, a critical de-
crease of coronary flow due to arterial hypotonia or
electrocardiographic signs of hypervagotonia. In the
pre-syncope phase the reflex activation of the res-
piratory pump increases venous return and pre-
vents or delays syncope, but hypocapnia and alkalo-
sis due to hyperventilation may lead to coronary va-
sospasm and subsequent coronary thrombosis [1].
Coronary vasospasm may also be caused by vagal
hyperactivity when the endothelium of the coronary
arteries has been damaged. In such circumstances
the balance between the direct vagal vasoconstric-
tive effect on the vascular musculature and the in-
direct vasodilative effect promoted by the endothe-
lium is tipped towards vasoconstriction [6].
Hypervagotonia may also affect the repolarisa-
tion process and may lead to ST- segment elevation,
as is frequently observed in healthy young people
during the night hours. The heart rate and autonomic
nervous system may modify the ST-segment eleva-
tion in the early repolarisation syndrome [7].
Moreover, it could not be ruled out that the
decrease in coronary flow caused by prolonged
arterial hypotonia, vascular stenosis and possible local
thrombosis had led to cardiac ischaemia. The patient’s
decision to maintain the vertical position despite arte-
rial hypotonia might have worsened the course of
events. Transient electrocardiographic changes and
haemodynamic disturbances without cardiac necrosis
might have been a manifestation of this process.
The underlying mechanism of ST-segment el-
evation during myocardial ischaemia may include
the transmural voltage gradient caused by depres-
sion or loss of the action potential dome or plateau
amplitude in the epicardium, but not in the endo-
cardium [7]. Transient ST-segment elevations have
also been observed in patients after electrical cardi-
oversion. In these cases it usually lasts shorter than
in our patient and may be a consequence of impaired
efferent sympathetic responsiveness [8].
Vasovagal syncope provoked by tilt testing may
lead to myocardial infarction or transient ST-seg-
ment elevations, rapidly disappearing after nitro-
glycerine administration [9–12]. Myocardial infarc-
tion caused by hypotension due to tilt testing in
a patient with no known coronary artery disease was
described by Goolamali et al. [9], whose patient
suffered from multiple episodes of pre-syncope and
had no angina symptoms. After nitroglycerine prov-
ocation he became profoundly hypotensive. The
ECG revealed ST-segment depression and new
T-wave inversion. Serial assessment of the tro-
ponin T concentrations allowed non- ST-segment
elevation myocardial infarction to be confirmed. The
patient was without pain during the episode and the
myocardial infarction was manifested clinically only
by prolonged hypotension (systolic blood pressure
below 100 mm Hg) and discomfort. A coronary an-
giogram revealed amputation of the right coronary
artery and moderate stenosis of the left circumflex
artery. Subsequent exercise testing was electrocar-
diographically positive but clinically negative [9].
Figure 3. The ECG obtained in the tertiary care hospital — note the disappearance of ST-segment elevation.
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Wang et al. [10, 11] described a 65-year-old
man presenting morning pre-syncopes and chest
discomfort. Diagnosis of vasospastic angina was con-
firmed by the ergonovine provocation test. During tilt
testing ST-segment elevation occurred as an inci-
dence of coronary vasospasm. Colman et al.  [12]
observed ST segment elevations during tilt testing
in a 56-year-old female with a history of very fre-
quent episodes of syncope with chest pain. The
ECG changes and pain disappeared immediately
after nitroglycerine administration. The authors sug-
gested that the syncope episodes had been the con-
sequences of vasovagal reactions and vasospastic an-
gina. Coronary artery spasm may be evoked by ca-
rotid sinus stimulation. Such a case was described
by Choi et al. [13] in a neck operation and further
confirmed by angiography and ergonovine testing.
Arterial hypotension due to vasovagal synco-
pe in a patient with ischaemic heart disease may
lead to a critical decrease in the coronary flow
through a narrowed coronary artery, local throm-
bosis and cardiac ischaemia. Maximal shortening of
the arterial hypotension period should be the pri-
ority in the therapeutical treatment of these pa-
tients. Pharmacological treatment should be based
on atropine, catecholamines and intravenous fluid
infusions.
The case of our patient suggests that long-last-
ing ST-segment elevations after vasovagal synco-
pe might be caused not only by cardiac ischaemia
but also by hypervagotonia. On the other hand,
ST-segment elevations after vasovagal syncope in
a patient without known ischaemic heart disease
may indicate a significant coronary stenosis.
References
1. Brieger D, Eagle KA, Goodman SG et al. Acute coro-
nary syndromes without chest pain, an underdiag-
nosed and undertreated high-risk group: insights
from the global registry of acute coronary events.
Chest, 2004; 126: 461–469.
2. Brignole M, Alboni P, Benditt DG et al. Guidelines
on management (diagnosis and treatment) of synco-
pe. Update 2004. Europace, 2004; 6: 467–537.
3. Coronado BE, Pope JH, Griffith JL et al. Clinical fea-
tures, triage, and outcome of patient presenting to
the ED with suspected acute coronary syndromes
but without pain: a multicenter study. Am J Emerg
Med, 2004; 22: 568–574.
4. Sun BC, Emond JA, Camargo CA. Inconsistent ele-
ctrocardiographic testing for syncope in United
States Emergency Departments. Am J Cardiol, 1994;
96: 1306–1308.
5. Smith SC, Feldman TE, Hirshfeld JW et al. ACC/
/AHA/SCAI 2005 Guideline update for percutaneous
coronary intervention — summary article. J Am Coll
Cardiol, 2006; 47: 216–235.
6. Osborn LA, Reynolds B. Vagally mediated multives-
sel coronary artery spasm during coronary angiogra-
phy. Cathet Cardiovasc Diagn, 1998; 44: 423–426.
7. Yan G-X, Lankipalli RS, Burke JF, Musco S, Kowey PR.
Ventricular repolarization components on the electro-
cardiogram. J Am Coll Cardiol, 2003; 42: 401–409.
8. Ito M, Pride HP, Zipes DP. Defibrillating shocks de-
livered to the heart impair efferent sympathetic re-
sponsiveness. Circulation 1993; 88: 2661–2673.
9. Goolamali SI, Loh VL, Sopher M. The head-up tilt
test — a cause of myocardial infarction. Europace,
2004; 6: 548–551.
10. Wang CH, Hung MIJ, Kuo LT, Cherng WJ. Cardio-
pulmonary resuscitation during coronary vasospasm
induced by tilt table testing. PACE, 2000; 23: 2138–
–2140.
11. Wang CH, Lee Ch-Ch, Cherng WJ. Coronary vasos-
pasm induced during isoproterenol head-up tilt test.
Am J Cardiol, 1997; 80: 1508–1510.
12. Colman N, Wieling W, Wilde AAM. A patient with
recurrent syncope and ST-elevation on the electro-
cardiogram. Europace, 2004; 6: 296–300.
13. Choi SS, Lim Y-J, Bahk S-H, Ham BM. Coronary
artery spasm induced by carotid sinus stimulation
during neck surgery. Br J Anaesth, 2003; 90:
391–394.
